Background and Importance: Challenges in healthcare policy and practice have stimulated interest in dissemination and implementation science. The Institute of Medicine Committee on the Clinical Translational Science Award (CTSA) program recommended expanding the CTSA program's investment and activity in this domain. Guidance is needed to facilitate successful growth of DII science infrastructure, activity and impacts. Objectives: Several CTSAs in Southern California collaborated to identify and respond to local challenges and opportunities to expand dissemination, implementation and improvement research by strengthening capacity and relationships between DII researchers and community, health system, and population health partners. Main outcomes: Planning and outreach by the Southern California CTSAs increased awareness and interest in DII research and generated recommendations for growth. Recommendations include: increasing strong partnerships with healthcare and population health systems to guide policy research agendas and collaborative DII science; promoting multi-sector partnerships that involve researchers and delivery systems throughout DII processes; bringing together multiple disciplines; and addressing national and international barriers as well as opportunities in DII science. Implications: CTSAs through regional collaboration can increase their contributions to improved community health via skill-building, partnership development and enhanced outreach to local healthcare and public health agencies and delivery systems. Clin Trans Sci 2015; Volume 8: 800-806
Introduction
It is commonly noted that it may take as long as 17 years for a small proportion of new scientific discoveries to enter day-to-day practice and benefit patients. [1] [2] [3] Multiple national strategic efforts have characterized the gap between knowledge and practice. From 2000 to 2005, the Institute of Medicine (IOM) Clinical Research Roundtable (CRR) worked to identify challenges facing the clinical research enterprise, and proposed several approaches to create a more supportive environment and infrastructure for accelerating progress across the research pipeline. 4, 5 The National Institutes of Health (NIH) Roadmap initiative established in response to CRR recommendations developed new programs and funding initiatives to accelerate translation of basic research into studies in humans and to support research into implementation barriers impeding the integration of research findings into routine practice and delivery systems. 2 The NIH Clinical and Translational Science Award (CTSA) program operationalizes these goals. 6 Launched in 2006, the CTSA program encompasses approximately 60 academic institutions across the United States. 7 The CTSA program aims to enhance the benefits of research by accelerating the translation of discoveries from basic science (bench) to bedside and community. 6, 7 Phases of translation are conceptualized somewhat differently by Westfall, Mold, and Fagnan; 2 Dougherty and Conway; 8 and others 9 but all emphasize two broad phases encompassing (1) translation of basic science discoveries into effective clinical treatments and strategies and (2) appropriate implementation of effective innovations in medical and healthcare via dissemination, implementation and improvement (DII) science. Challenges in healthcare policy and practice have further stimulated growing interest in DII science. Continued growth in health expenditures is coupled with recognition that higher US costs of care are not yielding better outcomes than other developed countries. The gap between knowledge and practice has been described by AHRQ, NCQA, and other stakeholders. 10 The Affordable Care Act (ACA) is driving changes in the financing and organization of care and has generated new competitive pressures on health systems to improve quality and value, resulting in new interest in research-based approaches to guide these improvements. New research funding from the Centers for Medicare & Medicaid Services (CMS) Innovation Center, from NIH program announcements in dissemination and implementation science and from additional agencies such as AHRQ and PCORI are helping to increase research attention and activity in dissemination, implementation and improvement science.
The NIH Roadmap and CTSA program recognize the importance of two types of translational roadblocks and the Enhancing Dissemination, Implementation, and Improvement Science in CTSAs through Regional Partnerships need for research to accelerate translation of knowledge to practice (in addition to translation of basis science findings into clinical innovations). However, national statistics indicate that the bulk of investment in research funding, activity and publication has focused on early phase translation (from bench to human) rather than latter stages of translation related to implementation. 2 Full achievement of the Roadmap and CTSA program mission and, indeed, the broader NIH mission to develop and apply knowledge "to enhance health, lengthen life, and reduce illness and disability" will require significantly greater focus and investment in dissemination, implementation and improvement science to ensure that the results of health research are appropriately implemented to benefit patients, communities and populations.
Much of the required DII research and policy/practice activity occurs regionally and locally in healthcare and public health systems. This research requires intensive collaboration between the research, policy and practice communities and novel approaches to planning, designing and conducting research. To date only a handful of CTSAs have created programs to promote and support DII research. 11, 12 In response to interest in expanding DII activity within and across CTSAs in Southern California we designed and launched a portfolio of activities to increase DII awareness, interest and capacity through education, outreach and additional strategies. This article describes the foundations and framework for this initiative, including the results of our assessment of barriers and facilitators to expanded DII research activity, and presents the key elements of the initiative. The article also reports results of one of the key activities within the initiative, a one-day symposium sponsored by multiple Southern California CTSAs to prioritize gaps, needs and opportunities.
Conceptual Framework: Goals, Barriers and Facilitators
In 2012, the UCLA Clinical Translational Science Institute (CTSI) External Advisory Board recommended an expansion of DII science within the CTSI mission and portfolio, with a charge to define the role of the Community Engagement and Research Program (CERP) in the dissemination and implementation of research-derived, evidence-based interventions and in transferring knowledge from all forms of CTSA research to benefit community stakeholders and population health in a sustainable manner. 13 This recommendation evolved into a CTSI vision containing several key elements:
• Results of clinical studies are put into practice in Southern California and benefit diverse populations; • Local providers take part in studies on how to innovate, implement, and spread what is found to work; • Research, dissemination, implementation and improvement occur seamlessly, by design; • Healthcare and population health systems can readily locate enthusiastic researchers to help them develop system solutions to improve performance; • Researchers partner with delivery systems and/or provider networks on implementation-and improvement-oriented funding proposals and studies.
The UCLA CTSI and its partner Southern California CTSAs incorporated dissemination, implementation and improvement to reflect NIH CTSA and NIH funding announcement terminology and to enhance and augment current conceptualizations and programs by leveraging the distinct value of each of the three approaches.
14 Dissemination science is the study of communication strategies that are designed to increase awareness and understanding of innovative, effective policies and practices to facilitate their widespread adoption. [15] [16] [17] Implementation science is the systematic study of planned and active approaches to increase the uptake of effective practices. 15, 18, 19 Improvement science uses iterative quasi-experimental and experimental learning methods, using experiential learning to change processes and systems to achieve better outcomes reliably and at scale in healthcare and public health systems and services. [20] [21] [22] [23] The field of improvement science offers a wealth of approaches and tools that complement those of dissemination and implementation science, emphasizing experiential, iterative experimentation and learning for innovation and for improving evidence-based practice. Improvement science approaches are increasingly employed in practice-based research networks, academic health systems and in health services research. The Southern California CTSA collaboration embraced improvement science for adapting what works to a range of practice settings and populations. 22 Our inclusion of improvement science as a core component of the Southern California CTSA DII initiative is a novel contribution to research infrastructure.
As illustrated in Table 1 , the UCLA CTSI developed a DII science initiative to address (1) lack of awareness of DII science and the rapid growth in funding opportunities, conferences and journals; (2) lack of skill and expertise and limited training opportunities; (3) limited tools and resources to facilitate efficient planning, design and conduct of DII studies; and (4) Permanente Southern California, to identify opportunities for expanding and improving partnered DII research. The partners hosted annual one-day symposia in 2014 and 2015 to explore challenges and opportunities in DII science within Southern California. Rather than only promoting what works well with the intent of doing more of the same, each symposium posed the question of how research could be prioritized, planned, conducted and disseminated differently to improve impact. Each symposium provided learning and interactions between researchers and community partners to facilitate stronger collaborations and find ways that research could be conducted more effectively.
The two day-long symposia sought to expand the quantity and quality of regional DII science activity by (1) identifying and addressing barriers to meaningful, responsive DII research that meets the needs of community partners, (2) sharing knowledge and information regarding current DII science-related activity and expertise in Southern California, and (3) creating networking opportunities and stimulating new collaboration between experienced researchers, academics who are new to the field, and community partners. The planning and processes for both symposia were similar; the following paragraphs describe the 2014 Symposium.
DII science symposium agenda and target audience
A planning committee comprised of faculty and staff from each sponsor institution designed the symposium agenda to discuss regional and national priorities for DII research, identify federal funding opportunities, illustrate exemplary DII science projects, and stimulate discussions among local stakeholders to identify key gaps, barriers, and opportunities to meaningful DII science. The Symposium targeted junior as well as experienced DII science researchers and community partners from throughout the region to facilitate rich debate, exchange, and networking with the ultimate goal of fostering expanded cross-institutional collaborations.
Framing the opportunity: Keynote addresses and panel discussions
Keynote speakers representing PCORI and the Association of American Medical Colleges (AAMC) described the critical role of DII science in fulfilling the promise of research in delivering benefits to all patients. They described opportunities for junior and senior researchers to obtain funding for projects that address the missions of academic health systems, PCORI, NIH and that meet the needs of patients.
Experienced DII scientists described exemplary community partnered DII projects in areas encompassing preventive medicine, psychiatry and behavioral sciences, implementation policy in the Veterans Health Administration (VA) healthcare system, and regional public health and delivery systems. Presentations also discussed key challenges to designing and executing implementation and improvement science research that meets the needs of stakeholders in healthcare, public health, and in communities. Barriers, opportunities and brainstorming: Discussion sessions Parallel breakout/discussion sessions (10-30 participants each) were moderated by a faculty member and a fellow or trainee with DII expertise selected from the participating CTSA institutions. Rather than achieving consensus, the group sessions sought to characterize and understand the key challenges and identify potential pragmatic solutions. The discussions were recorded and developed into papers to serve as a resource for other CTSAs and similar research groups interested in expanding DII science activity.
Symposium Products/Results
The 2014 Symposium was attended by a diverse group of 129 participants including senior and junior researchers, research fellows, leaders of local healthcare delivery systems and public health agencies, and research partners in community-based organizations in Los Angeles. All attendees were listed in a registry booklet including names, organizations, and biographies to foster potential networking among attendees having common research, policy and practice improvement interests. A total of 22 posters were presented covering a wide array of DII science topics including hospital readmission prevention, evidence-based health technology in managed care, rapid HIV testing for the homeless population, research-operation partnerships to improve quality of care, and novel methods in DII science.
Network analysis and symposium evaluation surveys were collected from attendees at the end of the Symposium. The network analysis will enable the participating CTSAs to track relationships and collaborations among academics and community partners on research projects and grant applications. A post-Symposium evaluation questionnaire assessed knowledge gain, originality of concepts and ideas presented and their influence in fostering practice change, recommendations for follow-up activities including webinar series, and interest in participating in future DII science collaborative efforts.
The Symposium attendance included diverse representation of organizations comprising academic research institutions and medical centers (UCLA, USC, Charles Drew University, RAND Corporation, Cedars-Sinai Medical Center), public and private health systems (Los Angeles County Department of Health Services and Department of Public Health, VA Greater Los Angeles Healthcare System), Kaiser Permanente Southern California) and community organizations ( Table 2) . Most Symposium attendees reported being well-versed in DII science. In evaluations, participants reported positive knowledge gain and exposure to new concepts, and participants prioritized proposed actions (such as webinar series, thematic poster sessions) to further increase their interest, exchange and partnerships in dissemination, implementation and improvement science ( Table 3 ). The registration list produced a searchable database of those interested or conducting DII research in Southern California, including joint projects and areas of interest, to augment researcher profiles already maintained by the CTSAs.
Synthesis of Themes and Conclusions
The UCLA CTSI DII Initiative and the Southern California Regional CTSA Symposia developed strategies for the Southern California CTSAs to employ in expanding DII science activity. These strategies may prove valuable for other CTSAs throughout the United States interested in similar expansion of DII science interest and activity.
Enhanced contributions of DII science to population health Key challenges to greater societal benefits and impact of research include a mismatch between the narrow research questions posed by most academics and the needs and realities of health systems and public health agencies. Relatively few researchers use methods for iterative learning that would help community partners design and test innovations more efficiently in (and for) a range of population characteristics, practice settings and conditions. Greater use of improvement science could bridge the current tensions between research and operations in terms of rigor, relevance and timeliness. Pragmatic steps that local health departments and CTSA programs can take to facilitate DII research in diverse practice settings include employing study designs to study "combination effectiveness" rather than comparative effectiveness, training scientists and health professionals in these 
DII science and community partners
Key challenges to enhanced collaboration between researchers and policy/practice leaders and stakeholders include communities traditionally having little influence over the selection of problems pursued by health researchers; exclusion of community stakeholders from the research development process; cultural differences and health disparities limiting community engagement in current research; and lack of targeted, customized dissemination of research findings to the communities of study. Pragmatic local steps include ongoing forums to bring together communities and researchers, increasing synergy by aligning community-academic working groups, encouraging communityresponsive methods such as quality improvement and practical trials, greater use of inter-professional research teams, and greater clarity and specificity in the role of partners.
25
Cross-disciplinary collaboration and learning Key challenges to the rich interdisciplinary collaboration required for successful DII studies include identifying and stimulating supportive leadership across disciplines; the unique and separate venues used by each discipline for sharing methods and findings; the need for equal voice and valuing team members with different disciplinary training and experience with theoretical and conceptual methods; and the challenge of ideological silos. Pragmatic steps include bringing together the diverse DII science workforce to tackle shared problems; sharing or developing new interdisciplinary conceptual frameworks for DII science; and sharing outcome measures within DII research that will validate the outcomes in diverse contexts, increase comparability of findings across studies and settings, and spreading the focus on the implementation process across multiple disciplines. 26 Our experience suggests that regional collaborations involving multiple CTSAs and community partners can enhance the scope and quality of DII science. Key strategies include (1) sharing effective implementation and improvement science practices, (2) fostering partnership and collaborations in areas ranging from professional development/training to co-design of shared research efforts, and (3) using feedback from community partners to ensure that the right methods are being applied to address their policy and practice priorities. In Southern California, the contributing CTSAs now sponsor a monthly webinar series to share innovative study designs, methods and DII project approaches among local researchers (faculty, fellows, and staff) and community partners. A new email LISTSERV and DII science website were established to share information about funding and collaboration opportunities. The annual Regional Symposium is now co-sponsored by local health systems and other community partners as a means of building partnership and collaborations. UCLA CTSI consultation services provide expertise to researchers and practitioners. Shared ownership of DII science activity by CTSAs, healthcare and public health partners, and community partners ensures that all partners are invested in supporting DII in service of population health and the CTSA program mission.
